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APPROVAL LETTER




ANDA 74-727

APR 22 i897

Mylan Pharmaceuticals Inc.
Attention: John P. O’'Donnell, Ph.D.
781 Chestnut Ridge Road

P.O. Box 4310

Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application
dated August 10, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Acyclovir Capsules,
200 mg.

Reference is also made to your amendments dated December 7, 1995,
February 9, and June 13, 1996, February 13, 1997 and April 15,
1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Capsules, 200 mg to be bicequivalent
and, therefore, therapeutically equivalent to those of the listed
drug (Zovirax® Capsules, 200 mg, of Glaxo Wellcome Inc.). Your
dissolution testing should be incorporated into the stability and

quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of

Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sin;?;ely yours,

)

Douglas L. Ség;n

Director 5‘72*‘527
Office of Generic Drugs
Center for Drug Evaluation and Research
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FINAL PRINTED LABELING



ACYCLOVIR CAPSULES
200 mg

DESCRIPTION: Acyclovir is an antivirakdrug. Each capsule, for oral administration, contains 200 mg of acyclovir. In addition,
each capsule contains the following inactive ingredients: colloidal silicon dioxide, gelatin, ium stearate, ph |
glaze, pregelatinized starch, propyiene glycol, silicd:. |aide, soditirh lauryl sutfate, synthetic black iron oxide, titanum goxide,
FD&C Blue #1, FD&C Red #3, D&C Yellow #10 Aluminum Lake, FD&C Blue #1 Aluminum Lake, FOAC Bive #2 Aummnum Lake,
and FD&C Red #40 Aluminum Lake.

The chemical name of acyclovir is 2-amino-1,9-dihydro-9-{(2
structural and molecular formula:

thyll-6 H-purin-6-one. 1t has the foowing

|
CH,OCH;CHOH
CghiyiNs03

Acyclovir is a white, crystalline powder with 3 motecular weight of 225.21, and a maximum solubility in water of

2.5 mg/mL at 37°C.
CLINICAL PHARMACOLOGY: Mechanism of Antiviral Effects: Acyclovir is a synthetic purine nucleoside analogue with i witro
and in vivo inhibitory activity against human herpes viruses including herpes simplex types 1 (HS¥-1) and 2 (HSV-2), varicella-
zoster virus {(VZV), Epstein-Barr virus (EBY) and cytomegalovirus (CMV). In cell culture, acyclovir has the highest antivirat activi-
ty against HSV-1, followed in decreasing order of potency against HSV-2, VZV, EBV and CMV.

The inhibitory activity of acyclovir for HSV-1, HSV-2, VZV, and EBV is highly selective. The enzyme thymidine kinase (TK) of
normal uninfected celis does fiot effectively use acyclovir as a substrate. However, TK encoded by HSV, VZV, and EBV< converts
acyclovir into acyclovir monaphosphate, a { [ The is further d into di hate by
cellutar guanylate kinase and into triphosphate by a number of cellular enzymes.3 Acyclovir triphosphate interferes with herpes
simplex virus DNA polymerase and inhibits viral DNA replication. Acyclovir triphasphate aiso inhibits cellular oc-DNA polymerase,
but to a lesser degree. I vitro, acyclovir triphosphate can be incorporated into growing chains of DNA by viral DNA p
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administered dose. The only urinary metabolite (identified by high performance liquid chromatography) is 9-
{{carbarymethexy)methyl}-guanine. The hali-ite and total body clearance of acyclovir are dependert on renal function. A dosage
Msmmmmmm@mwmmmwm.
Orally administered acyciovir in children less than 2 years of age has not yet been fully studied.
IMOICATIONS AND USAGE: Acyciovir capsules are indicated for the treatment of initial episodes and the management of recur-
rent episodes of genital herpes in certain patients.
Acyclovir capsules are indicated for the acute treatment of herpes zoster (shingles) and chickenpax varicelia).
Gesital Herpes Inkections: The severity of disease is variable depending upon the immune status of the patient, the trequency
and duration of episodes, and the degree of C or systemic invor 1t. These factors should determine patient man-
agement, which may wnclude ic support and ling only, or the institution of specific therapy. The physical, emo-
tional, and psychosocial ditficulties pesed by herpes infections as well as the degree of debilitation, particularty in immunocom-
promised patients. are unique for each patient. and the p ician should i { based on his of her
understanding of the individual patient's needs. Thus, oraily administered acyclovir is not appropriate in treating all genital her-
pes infections. The following guidelines may be useful in weighing the benefit/risk considerations in specific disease categories:
First Epit (prim}\? and y infecti ly known as initial genital herpes): Double-blind, placebo-
controtied studies2324:29 have demonstrated that orally administered acyclovir significantly reduced the duration of
acute infection (detection of virus in lesions by tissue culture) and lesion heating. The duration of pain and new lesion fot-
mation was decreased in some patient groups. The promptness of initiation of therapy and/or the patient's prior exposure
to herpes simplex virus may influence the degree of benefit from therapy. Patients with mild disease may derive less ben-
efit than thase with more severe episodes. In patients with extremely severe episodes, in which prostration, central ner-
vous system involvement, urinary retention. or iability to take oral medication require hospitalization and more aggres-
sive management, therapy may be best initiated with intravenous acyclovir, -
Double-blind, placebo-controled studiest6.26-32 in patients with frequent recusrences {6 or more

and to a much smaller extent by celiular o-DNA potymerase.” When incorporation occurs, the DNA chain is tenninated.f"6
Acyclovir is preferentially taken up and selectively d to the active tri form by infected cells. Thus,
acyclovi is much less toxic /n vitro for normal uninfected cells becavse: 1) less is taken up; 2) less is converted to the active
form; 3) cellular c-DNA polymerase is less sensitive to the effects of the active form. The mode of acyclovir phasphorylation in
cytomegalovirus-infected cells is not clearly established, but may involve virally induced cefl kinases or an unidentified viral
enzyme. Acyclovir is not efficiently activated in cytomegalovirus infected cells, which may account for the reduced susceptibilty
of cytomegalovirus to acyclovir in vitro.
Microbiology: The quantitative refationship between the in vitro susceptibility of herpes simplex and varicella-zoster viruses to
acyclovir and the clinical response to therapy has not been established in humans, and vinss sensitivity testing has not been
dardized itivity testing results, d as the concentration of drug required to inhibet ? 50% the growth of virus in
celt culture (IDsg), vary greatly depending upon the particular assay used,7 the cell type employed.© and the laboratory perform-
ing the test. The IDgg of acyclovir against HSV-1 isolates may range from 0.02 meg/ml. {plaque reduction in Vero ceils) to 59
to 13.5 meg/mL (plaque reduction in green monkey kidney [GMK) cells).l The IDgg against HSV-2 ranges from 0.01 mcg/ml to
9.9 mcg/mL (plaque reduction in Vero and GMK cells, respectively).

Using a dye-uptake method in Vero cells,g which gives [Dgq values approximately 5- to 10-fold highes than plaque reduc-
tion assays, 1417 HSV isofates (553 HSV-1 and 864 HSV-2) from appraximately 500 patients were examined gver a 5-year perr-
0d.10 These assays found that 90% of HSV-1 isolates were sensitive to <0.9 mcg/mL acyclovir and 50% of all isolates were
sensitive to <0.2 mcg/mL acyclovir. For HSV-2 isolates, 30% were sensitive to <2.2 meg/ml and 50% of all isolates were sensi-
tive to <0.7 meg/ml of acyclovir. Isolates with significantly diminished sensitivity were found in 44 patients. It must be empha-
sized that neither the patients nor the isolates were randomly selected and, therefore, do not represent the general population.

Maost of the less sensitive HSV clinical isolates have been refatively deficient in the viral i 11-19 Strains with alterations in
viral TKZD or viral DNA polymerase¢! have also been reported. Prolonged exposure to low concentrations (0.1 mcg/mb) of acy-
clovir in cell culture has resulted in the emergence of a variety of acyclovir-resistant strains.

The D5 against VZV ranges from 0.17 to 1.53 meg/mL {yield reduction, human foreskin fibroblasts) to 1.85 to

3.98 meg/mL (foci reduction, human embryo fibroblasts [HEF}). Reproduction of EBV genome is suppressed by 50% in superin-
fected Raji cells or P3HR-1 lymphoblastoid cells by 1.5 mcg/mL acyclovir. CMV is relatively resistant to acyclovir with IDs val-
ues ranging from 2.3 to 17.6 meg/mL (plaque reduction, HEF celis) to 1.82 to 56.8 mcg/mL (DNA hybridization, HEF celks). The
latent state of the genome of any of the human herpesviruses is not known o be sensitive 10 acyclovir.
Pharmacokinetics: The pharmacokinetics of acyclovir after oral administration have been evaluated in 6 clinical studies nvolv-
ing 110 adult patients. In one uncontrodled study of 35 immunocompromised patients with herpes simplex or varicella-zoster
infection, acyclovir capsules were administered in doses of 200 to 1000 mg every 4 hours, 6 times daily for 5 days, and steady-
state plasma levels were reached by the second day of dosing. Mean steady-state peak and trough concentrations following the
final 200 mg dose were 0.49 meg/ml (0.47 to 0.54 meg/mL) and 0.3] meg/mL (0.18 to 0.41 meg/mU), respectively, and follow-
ing the final 800 mg dosg were 2.8 meg/mL (2.3 to 3.1 meg/ml) and 1.8 meg/mL (1.3 to 2.5 meg/ml), respectrvely. In another
uncontrolied study of 20 younger immunocompetent patients with recurrent genital herpes simplex infections, acyclovir cap-
sules were administered in doses of 800 m¢ every 6 hours, 4 times daily for 5 days: the mean steady-state peak and trough
concentrations were 1.4 mcg/ml. (0.66 to 1.8 mcg/mb) and 0.55 meg/mL (0.14 to 1.1 mcg/ml), respectively.

In general, the pharmacokinetics of acyclovir in children is similar to adults. Mean half-iife atter oral doses of 300 mg/mz
and 600 mglmz. in children ages 7 months to 7 years,?as 2.6 hours (range 1.59 to 3.74 hours).

In 2 multiple-dose crossover study where 23 volunteers received acyclovir as one 200 mg capsule, one 400 mg tablet, and
one 800 mg tablet & times daily. absorption decreased with increasing dose and the estimated bioavaiabilties of acyciovir were
20%, 15%, and 10%, respectively The decrease in bioavailability is believed to be 2 function of the dose and not the dosage
form. It was demonstrated that acyclovir is nat dose proportional over the desing range 200 mg to 800 mg. In this study. steady-
state peak and trough concentrations of acyclovir were 0.83 and 0.46 mcg/mL, 1.21 and 0.63 mcg/mL. and 1.61 and
0.83 meg/m for the 200, 400, and 800 mg dosage regimens. respectively.

In another study in 6 volunteers, the influence of food on the absorption of acyclovir was not apparent.

Following oral administration, the mean plasma half-kfe of acyclowir in volunteers and patients with normal renat function
ranged from 2.5 to 3.3 hours. The mean renal excretion of unchanged drug accounts for 14.4% (8.6% to 19.8%) of the orally

episodes pef year) have shown that orally administered acyclovir given daily for 4 months to 3 years prevented or reduced
the frequency and/or severity of recurrences in greater than 95% of patients.

In a study of 283 patients who received 400 mg (two 200 mg capsules) twice daily for 3 years, 45%, 52% and 63% of
patients remained free of recurrences in the first, second, and third years, respectively. Serial analyses of the 3-month
vecutrence rates for the 283 patients showed that 71% to 87% were recurrence-free in each quarter, indicating that the
effects are consistent over time.

The frequency and severity of episodes of untreated genital herpes may change over time. After 1 year of therapy, the fre-
quency and severity of the patient's genital herpes infection should be re-evaluated to assess the need for continuation of
therapy with acyclovir. Re-evaluation will usually require a trial of acyclovir to assess the need for reinstitution of sup-
pressive therapy. Some patients, such as those with very frequent or severe episodes before treatment, may wamant unin-
temupted suppression for more than a year.

Chronic suppressive therapy is most appropriate when, in the judgement of the physician. the benefits of such a regi-
men outweigh known or potential adverse effects. In general, orally administered acyclovir shouid not be used for the sup-
pression of recurrent disease in mildly affected patients. d c i to humans of in

Z

vitro icity studies and ive toxicity studies in animais given high parenteral doses of acyclovir for short
periods (see PRECAUTIONS: C i is, Impairment of Fertility) should be borme in mind when design-
ing long-term t for individual patients. D of these issues with patients will provide them the oppor-

tunity to weigh the potential for toxicity against the severity of their disease. Thus, this regimen should be considered only
for appropriate patients with annual re-evaluation.

Limited studies31-32 have shown that there are certain patients for whom intermittent short-term treatment of recur-
rent episodes is effective. This approach may be more appropriate than a suppressive regimen in patients with infrequent
fecurences.

Immunocompromised patients with recurrent herpes infections can be treated with either intermittent or chronic sup-
pressive therapy. Clinically significant resistance. afthough rare, is more likely to be seen with prolonged or repeated ther-
apy in severely immunocompromised patients with active lesions.

Herpes Zoster Infections: In @ double-blind. placebo-controiled study of 187 normal patients with localized cutaneous zoster
infection (93 randomized to acyclovir and 94 to piacebo), acyclovir (800 mg 5 times daily for 10 days) shortened the times to
lesion scabbing, healing, and complete cessation of pain, and reduced the duration of viral shedding and the duration of new
lesion formation. 3

In a similar double-bling, placebo-controlied study in 83 normal patients with herpes zoster {40 randomized to acyclovis
and 43 to placebo), acyclovir (800 mg 5 times daily for 7 days) shortened the times to complete lesion scabbing, healing. and
cessation of pain, reduced the duration of new lesion formation, and reduced the prevalence of localized zoster-associated neu-
rologic ia. or hyperesthesia) 3*
Chickengor: In a double-blind, placebo-controlled efficacy study in 110 normal patients, ages 5 to 16 years, who presented
withim 24 hours of the onset of a typical chickenpox rash, acyclovir was administered orally 4 times daily for 5 to 7 days at
doses of 10, 15, or 20 mg/hg depending on the age group. Treatment with acyclovir reduced the maximum number of lesions
(336 vs. greater than 500; lesions beyond 500 were not counted). Treatment with acyckovir also shortefied the mean time lo 50%
nealing (7.1 days vs. 8.7 days). reduced the number of vesicular fesions by the second day of treatment (49 vs. 113). and
decreased the proportion of patients with fever (temperature greater than 100° F) by the second day (19% vs. 57%). Treatment
with agcm dwd not affect the antibody response to varicella-zoster virus measured 1 month and 1 year fojlowing the treat-
ment

In twe concurrent doubie-biind, piacebo-controiled studies, a total of B83 normai patients, ages 2 to 18 years, were enrolled
within: 24 hours of the onset of a typical chickenpox rash. and acyclowwt was administered at 20 mg/kg oratly up to 800 mg 4
trmes daily for 5 days. In the larger study of 815 ctuidren ages 2 to 12 years. treatment with acyclovir reduced the median maxi-
mum humber of lesions (277 vs. 386) reduced the median number of vesicular lesions by the second day of treatment (26 vs.
40). and reduced the proportion of patients with moderate to severe itching by the third day of treatment (15% vs. 34%). 6 1n
addition. in both studees (883 patients. ages 2 10 18 years), treatment with acyclowir also decreased the proportion of patients
with fever (temperature greater than 100° F). anorexia, and lethargy by the second day of treatment, and decreased the mean
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e following administered dose. The onl_y urinary metabolite (identified by high performance liquid chromatography) is 9-
[(carborymethaxy)methyl)-guaniee. The half-life and total body clearance of acyclovir are dependent on renal function. A dosage
adjustment is recommended for patients with reduced renal function (see DOSAGE AND ADMINISTRATION).

Orally administered acyclovir in children less than 2 years of age has not yet been fully studied.

INDICATIONS AND USAGE: Acyclovir capsules are indicated for the treatment of initial episodes and the management of recur-
rent episodes of genital herpes in certain patients.

Acyclovir capsules are indicated for the acute treatment of herpes zster (shingles) and chickenpax (varicella).

Genital Herpes Infections: The severity of disease is variable depending upon the immune status of the patient, the frequency
and duration of episodes, and the degree of cutanesus or systemic involvement. These factors should determine patient man-
agement, which may include ic support and ing only, or the institution of specific therapy. The physical, emo-
tional, and psychosocial difficulties posed by herpes infections as well as the degree of debilitation, particularly in immunocom-

1 water of promised patients, are unique for each patient, and the physician should i ic alternatives based on his or her
understanding of the individual patient’s needs. Thus, orally administered acyclovir is not appropriate i treating all genitat her-

ith in vitro pes infections. The following guidelines may be useful in weighing the benefit/risk considerations in specific disease categories:

varicella- First Epi (prima? and imary infect known as initial genital herpes): Double-blind, placebo-
iral activi- controlied studiesé$24.22 have that orally administered acyclovir significantly reduced the duration of
acute infection (detection of virus in lesions by tissue culture) and lesion healing, The duration of pain and new lesion for-

e (TK) of mation was decreased in some patient groups. The promptness of initiation of therapy and/or the patient's prior expesure

< converts to herpes simplex virus may influence the degree of benefit from therapy. Patients with mild disease may derive less ben-

'sphate by efit than those with more severe episodes. In patients with extremely severe episodes, in which prostration, centrat ner-

ith herpes vaus system involvement, urinary retention. or inability ta take oral medication require hospitalization and more aggres-
sive therapy may be best initiated with intravenous acyclovir.

fymerase R isodes: Double-blind, placebo-controlied studies!8:26-32 in patients with frequent recurrences (6 or more

nated. episodes per year) have shown that orally administered acyclovir given daily for 4 months to 3 years prevented or reguced

‘v‘r'l's- Tc';!‘sr the frequency and/or severity of recurrences in greater than 95% of patients.

let?on"i’,f In a study of 283 palients who received 400 me (two 200 g capsules) twice daiy for 3 years. 45%, 52% and 63% of
iied viral patients remained free of recurrences in the first, second, and third years, respectively. Serial analyses of the 3-month
ceptibilty recurrence rates for the 283 patients showed that 71% to 87% were recurrence-free in each quarter, indicating that the
effects are consistent over time.
siruses to The frequency ar_nd sevenity ofvepivsodesiof untreate_d genital herpes may change over time. After 1 year of therapy, the fre-
not been quency an_d severity 91 the patlem_s gem_tal herpes mie(;tmn smld be re-evaluated to assess the need for continuation of
W virus in therapy with acyclovir. Re—gvaluahon will usualiy_ require a tnal of acyclovir to assess the need for reinstitution of sup-
~perform- pressive therapy. Some patients, such as those with very frequent or severe episodes before treatment, may wamant unin-
ils) t0 5.9 terrupted suppression for more than a year.
cg/ml to Chronic ive therapy is most priate when, in the jud of the physician, the benefits of such a regi-
men outweigh known or potential adverse effects. In general, orally administered acyclovir shouid not be used for the sup-
s reduc- pression of recurrent disease in mildly affected patients. Unanswered questions concerming the relevance to humans of in
year peri- vitro studies and re toxicity studies in animals given high parenteral doses of acyclovir for short
Jtes were periods (see PRECAUTIONS: Carpmgg_enws, Mmagen_ems, Impairment of Fertility} should be bome in ming when design-
e sensi- |ng»|ong-ter'm nt for ividual patients, D ion of these issues with patients will provide them the cppor-
2 empha- tunity to we_lgh theApotentl‘aI for toxicity agamst_the severity of their disease. Thus, this regimen should be considered only
dation. for appropriate patients with annual re-evaluation.
ations in Limited studies31:32 have shown that there are certain patients for whom intermittent short-term treatment of recur-
yof acy- rent episodes is effective. This h may be more iate than a regimen in patients with infrequent
Tecusrences.
L 1.85 to Immynocumpromi;e'd patie_nts} \yith recu_rrent herpes infections can be _treated with either intermittent or chronic sup-
superin- pressive therapy. Clinically significant resistance. although rare, is more fikely to be seen with prolonged of repeated ther-
1Dsgg val- apy in severely immunocompromised patients with active lesions.
atls). The Herpes Zoster Infections: ln a double-blind, placebo-controlled study of 187 normal patients with kocalized cutaneous zoster
infection (93 randomized to acyclovir and 94 to placebo), acyciovir (800 mg 5 times daily for 10 days) shortened the times to
s involv- Ies@on scahbipg, healing, and complete cessation of pain, and reduced the duration of viral shedding and the duration of new
\a-zoster lesion formation.
1 steady- In a similar double-biind, placebo-controlled study in 83 normal patients with herpes zoster (40 randomized to acyclovir
wing the and 43 to placebo), acyclovir (800 mg 5 times daily for 7 days) shortened the times to complete lesion scabbing, healing. and
d foliow- cessation of pain, reduced the duration of new lesion formation. and reduced the prevalence of localized zoster-associated neu-
 another fologic i ia. of ia) 34
Wir cap- Chickenpex: In 2 double-blind, placebo-controtied efficacy study in 110 normal patients, ages 5 to 16 years, who presented
d trough within 24 hours of the onset of a typicat chickenpax rash, acyclovir was administered orally 4 times daily for 5 to 7 days at
doses of 10, 15, or 20 mg/kg depending on the age group. Treatment with acyclovir reduced the maximum number of lesions
) mg/mZ {336 vs. greater than 500; lesions beyond 500 were not counted). Treatment with acyclovir also shortened the mean time to 50%
healing (7.1 days vs. 8.7 days), reduced the number of vesicular lesions by the second day of treatment (49 vs. 113), and
et and dgcreased th_e p_mponim of patientsvwﬂh fever (temperature greater than 100° ) by the second day (19% vs. 57%). Treatment
)virvwere wuthtaacgclovu did not affect the antibody eesponse to varicella-zoster virus measured 1 month and 1 year following the treat-
> dosage ment.
steadi- In two concurrent double-blind, placebo-controlied studies, a total of 883 normal patients, ages 2 to 18 years. were enrolled
61 and within 24 hours of the onset of a typical chickenpox<ash, and acyclovir was administered at 20 mg/kg orally up to 800 mg 4
times daily for 5 days. In the larger study of 815 children ages 2 to 12 years, treatment with acyclovir reduced the median max-
mum namber of iesions (277 vs. 386), reduced the median numbes of vesicular lesions by the second day of treatment (26 vs
. 40). and reduced the proportion of patients with moderate to severe itching by the third day of treatment (15% vs. 34%) 36 n
fl:":'t:l’lf; addition, in both studies (883 patients, ages 2 to 18 years), treatment with acyciovir aiso decreased the proportion of patients

with fever (temperature greater than 100° F), anorexia. and lethargy by the second day of treatment. and decreased the mean

namber of residuai lesions on Day 2836.37 There were no substantial ditferences in V2¥-specific humoral or cellular immgne
fesponses measured at 1 month following treatment in patients receiving acychovir compared to patients receiving plaoebo.3
Diagnosis: Diagnosis is confirmed by virus isolation. Accelerated viral culture assays or immunocytology allow more rapid diag-
Tesis than standard vira! culture. For patients with initial episodes of genital herpes, appropriate examinations should be per-
fammed to rule out other sexually transmitted diseases. While cutaneous lesions associated with herpes simpiex and varicella-
Zwter infections are often characteristic, the finding of muninuclggted giant cells in smears prepared from lesion exudate or
Stapings M2y provide additionat support to the cinical diagnosis.

Multinucieated giant ceils in smears do not distinguish varicelia-zoster from herpes simplex infections.
CONTRABIMCATIONS: Acyciovir capsules are contrandicated for patients who develop hypersensitivity or intolerance to the
canpanents of the formuiations.

WARIMNGS: Acyclowr capsules are intended for oral ngestion only.

PRECAUTIONS: Gemerat: Acyciowsr has caused is at high doses in some animals and muta-
femesis i some acule studies at high concentrations of drug (see PRECAUTIONS: Carci Mut: p of
Fatildty). The recommended dasage should not be exceeded (see DOSAGE AND ADMINISTRATION).

Exposure of herpes simpiex and vaniceila-zster solates to acychovir in vitro can lead to the emergence of less sensitive
viuses. The possibaity of the appearance of less sensitive viruses in humans must be borne in mind when treating patients.
The relationship between the i vitro sensitivity of herpes simplex or varicella-zoster virus to acyclovir and clinical response to
therapy has yet to be established (see CLINICAL PHARMACOLOGY: Microbiology}.

Because of the possibility that less sensitive virus may be selected in patients who are receiving acyclovir. all patients
should be advised to take particular care to avoid potential transmission of virus if active lesions are present while they are on
therapy. In severely immunocompromised patients, the physician should be aware that prolonged or repeated courses of acy-
Clovir may result in selection of resistant viruses which may not futly respond to continued acyclovir therapy.

Caution should be exercised when administering acyclovir to patients receiving potentially nephrotoxic agents since this
may increase the risk of renal dysfunction.

Information for Patients: Patients are instructed to consult with their physician if they experience severe or troublesome
adverse reactions, they become pregnant or intend to become pregnant, they intend™lo breastieed while taking orally adminis-
tered acyciovir, or they have any ather questions.

Senital Herpes Infections: Genital herpes is a sexually transmitted disease and patients should avoid intercourse whan visible
lesions are present because of the risk of infecting intimate partners. Acyclovir capsules are dor oral ingestion only. Medication
should not be shared with othess. The prescribed dosage should not be exceeded. Acyclovir does not eliminate latent viruses.
Patientts are instructed to consult with their physician if they do not receive sufficient relief in the frequency and severity of their
genital herpes recurrences.

There are still snanswered questions conceming reproductive/gonadal toxicity and mutagenesis; long-term studies are con-
baung. Decreased sperm production has been seen at high doses in some animals; a placebo-controlled clinicat study using
400 mg or 1000 mg of acyclovir per day for 6 months in humans did not show similar ﬁndings‘40 Chromasomal breaks were
seen in vitro after brief exposure to high concentrations. Some other currently marketed medications atso cause chromosomal
dreaks, and the significance of this finding is unknown. A placebo-controlled clinical studg gsmg 800 mg of acyclovir per day for
Lyear in humans did not show any abnormalities in structure or rumber of chromosomes.
derpes Zoster Infections: Adults age 50 or older tend to have more severe shingles, and treatment with acyclovir showed more
signiticant benefit for older patients. Treatment was begun within 72 hours of rash onset in these studies, and was more useful
it started within the first 48 hours.

Chickenpox: Aithough chickenpox in otherwise healthy children is usually a seif-limited disease of mild to moderate severity,
adolescents and adutts tend to have more severe disease. Treatment was initiated within 24 hours of the typical chickenpax
rash in the controlled studies, and there is no information regarding the effects of treatment begun later in the disease course.
1t is unknown whether the treatment of chickenpox in childhood has any effect on long-term immunity. However, there is no evi-
dence to indicate that treatment of chickenpox with acyclovir would have any etfect on either decreasing or increasing the inci-
dence or severity of subsequent recumrences of herpes zoster (shi later in life. I acyclovir is indicated for the
treatment of varicella-zoster infections in immunocompromised patients.

Drug Interactions: Co-administration of probenecid with intravenous acyclovir has been shown to increase the mean half-life
and the area under the concentration-time curve. Urinary excretion and renal clearance were correspondingly reduced.H The
chinical effects of this combination have not been studied.

C is, Mutageaesis, impair of Fertility: The data presented below include references to peak steady-state plas-
ma acyclovr concentrations observed in humans treated with 800 mg given orally 6 times a day (dosing appropriate for treat-
ment of herpes zoster) or 200 mg given orally 6 times 2 day (dosing appropriate for treatment of genital herpes). Plasma drug
concentrations in animal studies are expressed as muttiples of human exposure to acyclovir at the higher and lower dosing
scheduries (see CUNICAL PHARMACOL OGY: Pharmacokinetics).

Acyciovr was tested in Wfetime bioassays in rats and mice at single daily doses of up to 450 mg/kg administered by gav-
age. There was no statistically significant difference in the incidence of tumors between treated and control animals, nor did
acyclovr shorten the latency of tumors. At 450 mg/kg/day. plasma concentrations were 3 to 6 times human levels in the mouse
bwassay and 1 to 2 times human levels in the rat boassay.

Acyciovir was tested in two in vitro cell transformation assays. Positive results were observed at the highest concentration
tested (31 to 63 times human levets) n one system and the resulting morphologically transformed cells formed tumors when

mte A weaniing mice. Acyclovir was negative (40 to 80 times human levels) in the
othes, possibly less sensitive, transformation assay

In acute cytogenetic studies, there was an increase, though not statistically significant, in the ncidence of chromasomal
damage at maumum tolerated parenteral dases of acyclovir {100 mg/kg) m rats (62 to 125 times human_levels) but not in
Chinese hamsters; ngher dases of 500 and 1000 mg/kg were clastogenic in Chinese hamsters {380 to 760 times human lev-
eks). In addrtion. no activity was found after S days dosing in a dominant lethal study in mice (36 to 73 times human levels). In
ail 4 microbial assays, no evidence of mutagenicity was observed. Positive results were obtained in 2 of 7 genetic taxicity assays
using mammahan cells in vitro. In human lymphocytes. a pasitive response for chromosomal damage was seen at concentra-
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tions 150 to 300 times the acyclovir plasma levels achieved in humans. At one locus in mouse lymphoma cells, mutagenicey
was observed at concentrations 250 to 500 times human plasma levels. Resutts in the other five mammalian cell loci foliow: at
3 loci in a Chinese hamster ovary celt line, the results were inconclusive at concentrations at least 1850 times human levets; at
2 other loci in mouse lymphoma cells, no evidence of mutagenicity was observed at concentrations at least 1500 times human
levels.

Acyclovir has not been shown to impair fertility or reproduction in mice (450 mg/kg/day, p.o.) or in rats {25 mg/kg/day, s.c.).
in the mouse study, plasma levels were 9 to 18 times human levels, while in the rat study they were 8 to 15 times human levels.
At a higher dose in the rat (50 mg/kg/day, s.c.), there was a statistically significant increase in post-implantation loss, but no
concomitant decrease in litter size. In female rabbits treated subcutaneously with acyclovir subsequent to mating, there was a
statisticalty significant decrease in implantation efficiency but no concomitant decrease in litter size at 2 dose of 50 mg/kg/day
(16 to 31 times human levels). No effect upon implantation efficiency was observed when the same dose was administered
intravenously (53 to 106 times human Igvels). In a rat peri- and postnatal study at 50 mg/kg/day s.c. (11 to 22 times human
levels), there was a statistically significant decrease in the group mean numbers of corpora lutea, total implantation sites, and
live fetuses in the F1 generation. Although not statistically significant, there was also a dose-elated decrease in group mean
numbers of live fetuses and implantation sites at 12.5 mg/kg/day and 25 mg/kg/day, s.c. The nistration of
100 mg/kg/day, a dose known to cause abstructive nephropathy in rabbits, caused a significant increase in fetai resorptions
and a corresponding decrease in fitter size (plasma levels were not measured). However, at a maimum tolerated intravenous
dose of 50 mg/kg/day in rabbits (53 to 106 times human levels), no drup-related reproductive effects were cbserved.

Intraperitoneal doses of 80 or 320 mg/kg/day acyclovir given to rats for 6 and 1 months, respectively, caused testicutar
atrophy. Plasma ievels were not measured in the 1-month study and were 24 to 48 times human levels in the 6-month study.
Testicular atrophy was persistent through the 4-week postdose recovery phase after 320 mg/kg/day. some evidence of recovery
of sperm production was evident 30 days pastdose. Intravenous doses of 100 and 200 mg/kg/day acyclovir given to dogs for 31
days caused is. At 100 mg/hg/day plasma levels were 47 to 94 times human levels, while at 200 mg/kg/day
they were 159 to 317 times human levels. No testicular abnormalities wese seen in dogs given 50 mg/kg/day iv. for 1 month (21
to 41 times human levels) and in dogs given 60 mg/kg/day orally for 1 year (6 to 12 times human levels).

Pregnancy: Teratogenic Effects: Pregnancy Category C. Acyclovir was not teratogenic in the mouse (450 mg/kg/day, po.). rab-
bit (50 mg/kg/day, s.c. and iv.), or in standard tests in the rat (50 mg/kg/day, s.c.). These expasures resulted in plasma levels 9
and 18, 16 and 106, and 11 and 22 times, respectively, human levels. In a non-standard test in rats, there were fetal abnormal-
ities, such as head and tail anomahes, and matemal tmicityA‘z In this test, rats were given 3 s.c. doses of 100 mg/kg acyciovir
on gestation day 10, resulting in plasma levels 63 and 125 times human levels. There are no adequate and weil-controiled
studies in pregnant women. Acyclovir should not be used during pregnancy unless the potential benefit justifies the potential
risk to the fetus. Although acyclovir was not teratogenic in standard animal studies, the drug's potential for causing chromo-
some breaks at high concentration should be taken into consideration in making this determination.

Nursing Mothers: Acyclovir concentrations have been documented in breast milk in two women following oral administration of
acyclovir and ranged from 0.6 to 4.1 times corresponding plasma levels 33,34 These concentrations would potentially expose
the nursing infant to a dose of acyclovir up to 0.3 mg/kg/day. Caution should be exercised when acyclovir is administered to a
nursing woman.

Pediatric Use: Safety and effectiveness in pediatric patients less than 2 years of age have not been adequately studied.
ADVERSE REACTIONS: Herpes Simplex: Short-Term Administration: The most frequent adverse events reported during clinical
trials of treatment of genital herpes with orally administered acyclovir were nausea and/or vomiting in 8 of 298 patient treat-
ments (2.7%) and headache in 2 of 298 (0.6%). Nausea and/or vomiting occurred in 2 of 287 (0.7%) patients who received
placebo.

Less frequent adverse events, each of which occured in 1 of 298 patient treatments with orally administered acyclovir

{0.3%), included diarrhea, dizziness, anorexia, fatigue, edema, skin rash, leg pain, inguinal adenopathy, medication taste, and
sore throat.
Long-Term Administration: The most frequent adverse events reported in a clinical triat for the prevention of recurrences with
continuous administration of 400 mg (two 200 meg capsules) 2 times daily for | year in 586 patients treated with acyclovir were:
nausea (4.8%), diarrhea (2.4%), headache (1.9%), and rash (1.7%). The 589 control patients receiving intermittent treatment
of recurrences with acyclovir for 1 year reported diahea (2.7%), nausea (2.4%), headache (2.2%), and rash (1.5%).

The most frequent adverse events reported during the second year by 390 patients who elected ta continue daily administra-
tion of 400 mg (two 200 mg capsules) 2 times daily for 2 years were headache (1.5%), rash (1.3%), and paresthesia (0.8%).
Adverse events reported by 329 patients during the third year include asthenia (1.2%), paresthesia (1.2%), and headache
0.9%).

Herpes Zoster: The most frequent adverse events reparted during three clinical trials of treatment of herpes zoster (shingles)
with 800 mg of oral acyclovir 5 times daily for 7 to 10 days in 323 patients were: malaise {11.5%), nausea (8.0%), headache
(5.9%), vomiting (2.5%), diarthea (1.5%), and constipation (0.9%). The 323 placebo recipients reported mafaise (11.1%), nau-
sea {11.5%), headache {11.1%), vomiting (2.5%), diarrhea (0.3%), and constipation (2.4%).

Chickenpox: The most frequent adverse events reported during three clinical trials of treatment of chickenpox with oral acy-
clovir in 495 patients were: diarrhea (3.2%), abdominal pain {0.6%), rash (0.6%), vomiting (0.6%), and flatulence (0.4%). The
498 patients receiving placebo reported: diamrhea (2.2%), flatulence (0.8%), and insomia (0.4%).

Observed During Clinical Practice: Based on clinical practice experience in patients treated with oral acyclovir in the US .,
spontaneously reported adverse events are uncommon. Data are insufficient to support an estimate of their mcidence or to
establish causation. These events may also occur as part of the underlying disease process. Voluntary reports of adverse events
which have been received since market introduction include:

General: fever, headache, pain, peripheral edema, and rarely, anaphylaxis
Nervous: diziness, h i , seizure,

in older adults.)

Digestive: diarrhea, elevated liver function tests, gastroiniestinal distress, nausea

Hemic and | ic: leuk ia, lymph

Musculoskeletal: myalgia

Shin: alopecia, pruritus, rash, urticaria

Special Senses: visual abnormalities

Urogenital: elevated creatinine D

OVERDOSAGE: Patients have ingested intentional yerdoses of up to 100 capsules (20 g) of acyclovir, with no unexpected
adverse effects. P ”

Precipitation of acyclovir in renal tubules may occur wien the solubility (2.5 mg/mL) in the intratubular fluid is exceeded.
Renal lesions considered to be related to obstruction of renal tubules by precipitated dmg crystals occurred in the fotlowing
species: rats treated with i.v. and i.p. doses of 20 mg/kg/day for 21 and 31 days, respectively, and at s.c. doses of
100 mg/kg/day for 10 days; rabbits at s.c. and iv. doses of 50 mg/kg/day for 13 days; and dogs at i.v. doses of 100 mg/kg/day
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for 31 days. A 6-hour hemodialysis results in a 60% decrease in plasma acyclovir concentration. Data concermang peritoneal
mmmmmmumnmmsmammummweﬁtunmmmmmmm,h
the event of acute renal failure and anuria, the patient may benefit from hemodialysis until renal function is restored (see
OOSAGE AND ADMINISTRATION).
mmmmsmmnztmmu|mmm200m:(mzoomgapsmm4msumam
for 10 days.

Chronic § ive Therapy for Disease: 400 mg (two 200 mg capsules) 2 times daily for up to 12 months, fol-
lowed by re-evaluation. See INDICATIONS AND USAGE and PRECAUTIONS for considerations on continuation of suppressive ther-
apy beyond 12 months. Altemative regimens have included doses ranging from 200 mg 3 times daily to 200 mg 5 times daily.
Intermittent Therapy: 200 mg (one 200 mg capsule) every 4 hours, 5 times daily for 5 days. Therapy shouid be initiated at the
earhiest sign or symptom (prodrome) of recurence.

Acute Traatment of Herpes Zuster: 800 mg (four 200 mg capsules) every & hours orally, 5 times daity for 7 to 10 days.
raabmont of Chickenpex: Children (2 years of age and sider): 20 mg/sg per dose orally 4 times daily (80 mg/kg/day) for 5
¢ays. Children over 40 kg showld receive the adult dose for chichenpax.

Aduits sod childres over €8 kg: 300 mg Jouse times darly for 5 days.

Therapy should be initiated at the eariiest sign or symptom of chickenpax to derive the maximal benetits of therapy.
Patissts with Acste or Chwonic Renal lmpai C ive pi kinetic studies have been completed following
wiravenous acyclevy infusions in patients with renal impairment. Based on these studies, dosage adjustments are recom-
mended in the following chart for genital herpes and herpes 2oster indications:

Mormal Dasage Creatinine Adjusted Dosage Regimen
Regimen Clearaace
(mUmin/1.73m?) Duse (mg) Desiag interval
mg every >10 200 ;ez :y hours,
s i
0-10 200 every 12 hours
400 mg every >10 400 every 12 hours
12 hours 6-10 200 every 12 hours
800 mg every >25 800 every 4 hours,
4 hours Sx daily
10-25 800 every 8 hours R
0-10 800 every 12 hours g

Hemedialysis: For patients who require hemodialysis, the mean plasma hall-life of acyclovir during hemodiatysis is approxi-
mately 5 hours. This results in a 60% decrease in plasma concentrations following a 6-hour dialysis period, Therefore, the
patient’s dosing schedule should be adjusted o that an additional dose is administered after each dialysis. 494
Peritaneal Dialysis: No supplemental dase appears to be necessary after adjustment of the dosing interval 4748
HOW SUPPLIED: Acyclovir Capsules are available containing 200 mg of acyclovir in a lavender opague capsule imprinted with
MYLAN over 2200 in black ink on the body and cap. They are availabie as follows:
NOC 0378-2200-01
botties of 100 capsules
NDC 0378-2200-05
botties of 500 capsules
STORE AT 15° - 25°C (53° - 17°F).
PROTECT FROM LIGHT AND MOISTURE.
Dispense in a tight, light-resistant container as defined in the USP using a child-resistant closure.
CAUTION: Federal law prohibits dispensing without prescription.
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“agenicity for 31 days. A 6-hour hemodialysis resuts in a 60% decrease in plasma acyclovir concentration. Data concemng pertomeal
follow: at dialysis are incompiete but indicate that this method may be signiticantly less efficient in removing acyciovir from the bieod. In
levels; at the event of acute renal failure and anuria, the patient may benefit from hemodialysis until renal function is restored (see
35 human DOSAGE AND ADMINISTRATION).
DOSAGE ANO ADMINISTRATION: Treatment of lnitial Genital Herpes: 200 mg (one 200 mg capsule) every 4 hours, $ times daily
day, s.c.). for 10 days.
an levels. Chronic Suppressive Therapy for Disease: 400 mg (two 200 mg capsules) 2 times daily for up to 12 months, fol-
35, but no Jowed by re-evaluation. See INDICATIONS AND USAGE and PRECAUTIONS for considerations on continuation of suppressive ther-
ere was a apy beyond 12 months. Altermative regimens have included doses ranging from 200 mg 3 times daily to 200 mg 5 times dady.
;ﬁ{ m Intermittent Therapy: 200 mg {one 200 mg capsule) every 4 hours, 5 times daily for 5 days. Therapy should be idtiated at the
s human earliest sign or symptom {predrome) of recurrence.
sites, and Acute Treatment of Herpes Zoster: 800 mg (four 200 mg capsules) every 4 hours orally, 5 times daily for 7 to 10 days.
Jup mean Treatment of Chickenpox: Children (2 years of age and oider): 20 mg/kg per dose orally 4 times daily (8 mg/kg/day) for 5
Aration of days. Children over 40 kg should receive the adult dose for chickenpox.
sorptions Adutts and childran over 48 kg: 800 mg four times daily for 5 days.
ravenous Therapy shoutd be initiated at the earlest sign or symptom of chickenpa 1o decive the maimal benefis of theragy.
testicular Patients with Acute or Chronic Renal Impawment: Comprehensive pharmacokinetic studies have been compieted follewing
nth study intravenous acyclovir infusions in pa_tlents with renal umpam_t B&d on these studies, dosage adjustments are recem-
N recwen; mended in the following chart for genital herpes and herpes zoster indications:
ags for 31 Normal Dosage Creatinine Adjusted Dosage Regimen
ng/kg/day Regimen Clearance
nonth (21 (mUmin/1.73m2) Dose (mg) Dosing Interval
200 mg every >10 200 every 4 hours,
5.0), rab- 4 haurs 5 daily
a levels 9 010 200 every 12 hours
ibnormal- 400 mg every >10 400 every 12 hours
+ acyclovir 12 hours - 0-10 200 every 12 hours
controlled 800 mg every >25 800 every 4 hours,
potential 4 hours Sx daily
1 chrome- 10-25 800 every 8 hours
A 0-10 800 every 12 hours
‘lf;a:::;:]z: Hemadialysis: For patients who require tnemodialysis the mean plasm haif-life of acyclowir during hemodiatysis is approi-
tered t0 2 matety 5 hours. This results in a 60% in plasma following a 6-hour dialysis . Therefore, the
patient's dosing schedule should be adjusted so that an additional dose is administered after each dulysls
Peritoneal Dialysis: No supplemental dose appears to be necessary after adjustment of the dosing interval. 47, ‘5
L . HOW SUPPLIED: Acyclovir Capsules are availabie containing 200 mg of acyclavir in a lavender opaque capsule imponted with
1g clinical MYLAN over 2200 in black ink on the body and cap. They are available as follows:
ent treat- NDC 0378-2200-01
3 received botties of 100 capsues
) NOC 0378-2200-05
| acyciovir botties of 500 capsules
taste, and STORE AT 15° - 25°C (59° - 77°F).
. PROTECT FROM LIGHT AND MOISTURE.
:nces with Dispense in a tight, light-resistant container as defined in the USP using a chitd-resistant closure.
L'?Z'Jx'éi"ﬁt CAUTION: Federal law prohibits ispensing without prescription.
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Each t:apsule contains:

NDC 0378-2200-05

MYLAN®

ACYCLOVIR
CAPSULES
200 mg

500 CAPSULES

CAl : Federal law prohibits
Gpensing wihoet restronnt

Dispense in a tight, light-resistant
container as detined lgn the USP
using a child-resistant closure.

Keep this and all medication
out of the reach of children.

STORE AT 15°.25°C (59°-77°F).

PROTECT FROM LIGHT AND
MOISTURE.

For indications, dosage, precautions, etc.,
see accompanying package insert.

Mylan Pharmacesticals Inc,
Morgantown, WV 26505

RM22008B2
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074727

CHEMISTRY REVIEW(S)




ANDA APPROVAL SUMMARY

ANDA: 74-727

RUG _PRODUCT: Acyclovir Capsules

£ IRM: Mylan Pharmaceutical Inc.
DOSAGE FORM: Capsules
STRENGTHS: 200 mg

CGMP _STATEMENT/ETIR UPDATE STATUS:

Manufacturer~-Finished Dosage Form :
Mylan Pharmaceuticals Inc.
P.O. Box 4310
781 Chestnut Ridge Road
Morgantown, WV 26504-4310
*Note: The updated and pre-approval EER was OK on 7-10-96

Manufacturer-aActive Inaredients:

>te: The updated and pre-approval EER was OK on 7-10-96.

BIO STUDY:
The in vivo bioequivalence study and in vitro dissolution testing
for the 200 mg capsule (Lot #2A005D) was found acceptable by L.
Chuang reviewed on 5-20-96

VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):

Active Ingredient: N/A, product is compendial refer to memo dated
11/14/90 regarding Compliance Program Guidance
Manual # 7346.832, code 52832 for ANDAs and
AADASs.

Samples for the finish dosage form were picked up by Baltimore
district representative on April 10, 1996 and found acceptable on
June 11, 1996.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTATINER SECTION?:

Stability protocol: Satisfactory
Expiration Dating:
2 years expiration date with 1, 2 and 3 month accelerated
’ stability data ( 37°C/75% R.H.) and 3,6,9,12,18,& 24 months
room temperature at 25°C - 30°C (27.5°C + 2.5°C) stability
data on lot #2A005D for 100's (120 cc) and 500's (18 0z.).




10.

CHEMTISTRY REVIEW NO. 3
ANDA 74-727
NAME AND ADDRESS OF APPLICANT

Mylan Pharmaceutical Inc.
781 Chestnut Ridge Road
P.O. Box 4310

Morgantown, WV 26504-4310

LEGAL BASTS FOR SUBMISSION

The applicant certifies , that to the best of it knowledge,
U.S. Patent No. 4,199,574 will expire on April 22, 1997, a
New Chemical Entity exclusivity period expired on March 29,
1992, an indication of acute treatment of varicella zoster
virus expired on April 26, 1993 and the indication of
varicella infections (chickenpox) will expire on February
26, 1995. The applicant will not claim an indication of
varicella infections (chickenpox) until the expiration of
this exclusivity period on February 26, 1995. Furthermore,
the product will not be made available for sale until the
expiration of U.S. Patent No. 4,199,574 on April 22, 1997.

Innovator: Burroughs Wellcome - Zovirax®

SUPPLEMENT (s) 6. PROPRIETARY NAME
N/A N/A

NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Acyclovir N/A

AMENDMENTS AND OTHER DATES:

Firm:

8-10-95: Original

6-13-96: Amendment

2-13-97: Facsimile amendment
4-15-97: Telephone amendment

FDA:

9-19-95: Acknowledgement
4-17-96: 1st NA letter
2-4-97: 2nd NA letter

PHARMACOLOGICAL CATEGORY 11. Rx or OTC

Antiviral R




12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM 14. POTENCY

Capsule 200 mg

15. CHEMICAL NAME AND STRUCTURE

Acyclovir USP
CgH;NsO5; M.W. = 225.21
CAS [59277-89-3]

L
TS
H, N N \\o

\

OH

1. 9~( (2-Hydroxyethoxy)methyl Jguanine.

2. 6H-Purin-6-one, 2-amino-1,9-dihydro-9-[(2-
hydroxyethoxy)-methyl]-




l6.

17.

3

USP: White to off-white crystalline powder. Melts at
temperatures higher than 250°, with decomposition.
Soluble in 0.1 N hydrochloric acid; sparingly soluble
in water; insoluble in alcohol.

Merck: Crystals from methanol, mp 256.5° - 257°. LD in
mice (mg/kg): > 10,000 orally; 1000 i.p.

RECORDS AND REPORTS

N/A
COMMENTS
1. Please note the typographical error on page 6
(qualitative composition statement) in designating
your footnote "‘Black Imprinting inks" . Please

revise and resubmit.

OK (see response 1 and Attachment A or page 7R of 2-13-97
amendment) .

2. We concur that the high active content of the
finished dosage form reduces the need for
testing. However, we
recommend that you include specifications for the
~in the blank batch record
until you gain sufficient experience with this
product. The in-process test may then be deleted
through a supplemental application.

OK (see response 2 and Attachments B & C of 2-13-97
amendment) .

3. We note the dissolution specifications in the
revised stability data reports in Attachment D of
the June 13, 1996 are listed as NLT ~~° (0) in 30
minutes. Please revise to include the dissolution
specification recommended by Division of
Bioequivalence in the stability data reports.

OK (see response 3 and Attachments D of 2-13-97 amendment).
Status:
a. EER: satisfactory

Requested for Mylan

by L Tang on August 29, 1995 and found
acceptable on 4-12-96.




18.

19.

4
MV (method validation): 8Satisfactory
Drug dosage form is not compendial. Method validation
for finished product and samples for the finish dosage
form were picked up by Baltimore District
Representative on April 10, 1996 and found acceptable
on June 11, 1996.
Bio-Review: Satisfactory
Satisfactory per L. Chuang reviewed on 5-20-96.
Labeling review: Satisfactory or Pending
Satisfactory per J. White reviewed on 2-?-97.

DMFs: Satisfactory

The May 1, 1996 amendment for has been
reviewed and found acceptable per G. Smith on 9-11-96.

CONCLUSIONS AND RECOMMENDATIONS

Not Approvable (Minor)

REVIEWER: DATE COMPLETED:

Lucia €. Tang 2-20-97
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ANDA 74-727

Mylan Pharmaceuticals, Inc. MAY 20 1996
Attention: Patrick K. Noonan, Ph.D.

781 Chestnut Ridge Road

P.0. BOX 4310

Morgantown WV 26504-4310

lIIIIII"IIIIIII"IIIIIllllllllll"llll"“CIIIIIIII

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Capsules 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at this
time. |
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The dissolution testing should be_conducted in 900 mL of distilled water at 37°C using USP

23 apparatus 1 (basket) at 100 rpm. The test products should meet the following
specifications:

Not less than >f the labeled amount of acyclovir in the dosage form is dissolved
in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

-

// KeithK. Cham, PhD_

Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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MAY 20 1996
Acyclovir Mylan Pharmaceutcals Inc.
200 mg Capsuie Morgantown, WV
ANDA 74-727 Submission Date:
Reviewer: L. Chuang February 9, 1996

Review of an Amendment to a Bioequivalence Studv and Dissolution Data

The original submission of this fasting bioequivalence study was found to be incompiete due to the
following 4 deficiencies. This amendment contains the sponsor's responses.

1.

The firm should provide the time period of medication and diet restrictions in the protocol and
explanation for the 5 subjects who did not complete the study.

The firm referred to the study medications and meais during the study as described in the

original submission. The time frame of the diet and medication restrictions prior to the study

are still not provided.

This is, however, a minor concern of the reviewer and will not affect the acceptance of the
study.

The firm should provide pre-study validation data for the assay methodology of acyclovir.

The firm should provide information on the assay methodology conducted for the dissolution

tests and change the specification of the dissolution test to "not less than lissolved in 30
minutes".

The ﬁrm described the assay methodology conducted for the dissolution tests as

The specification of the dissolution test was changed to "NLT 0 30 minutes".

The firm should conduct a limited food study.

A limited food study has been conducted and submitted on 12/07/95. It was found to be
acceptable by the Division of Bioequivalence on 05/09/96.




Comment:

The firm's responses, though not complete. are acceptable.

Recommendation:

1.

Lin-whei Chuang

The bioequivalence study conducted by Mylan Pharmaceuticals Inc. on its Acyclovir 200 mg
capsule, Lot #2A005D, comparing to Zovirax® 200 mg capsule, lot #3Z2158, manufactured
by Burroughs Wellcome Co., in fasting volunteers, has been found acceptable by the Division
of Bioequivalence. The study demonstrated that Mylan's acyclovir 200 mg capsule is
bioequivalent to the reference product, Zovirax® 200 mg capsule manufactured by Burroughs
Wellcome Co. when administered under fasting condition.

The bioequivalence study conducted by Mylan Pharmaceuticals Inc. on the same test and
reference products as in the fasting study, but in non-fasting volunteers, has also been found
acceptable by the Division of Bioequivalence on 05/09/96. The study demonstrated that
Mylan's acyclovir 200 mg capsule is bioequivalent to the reference product, Zovirax® 200 mg

capsule manufactured by Burroughs Wellcome Co. when administered under non-fasting
condition.

The dissolution tests conducted by Mylan Pharmaceuticals Inc. on its Acyclovir 200 mg
capsule, Lot #2A005D, comparing to Zovirax® 200 mg capsule, lot #3Z2158, manufactured
by Burroughs Wellcome Co., have been found acceptable by the Division of Bioequivalence.
The dissolution testing should be incorporated into the firm's manufacturing controls and
stability program. The dissolution testing should be conducted in 900 mL of distilled water

at 37° using USP 23 apparatus 1 (basket) at 100 rpm. The test products should meet the
following specifications:

Notlessthar = of the labeled amount of acyclovir in the dosage form is dissolved
in 30 minutes.

From the bioequivalence point of view, Mylan Pharmaceuticals, Inc. has met the requirements
of in vivo bioequivalence and in vitro dissolution testing and the application is approvable.

sts

Division of Bioequivalence
Review Branch I

RD INITIALED YHUANG
FT INITIALED YHUANG oy ~ Tis/q¢




Cor___ o - Date: £7/7'0/ e
Keith Chan, PhD. r

Director, Division of Bioequivalence

cc: ANDA 74-727 (original, duplicate), HFD-600 (Hare), HFD-630, HFD-344 (Cviswanathan),
HFD-652 (Huang, Chuang), Drug File, Division File

First Draft LWC 05/14/96 c:\wpfiles\74-727a.296
Final Pink LWC 05/15/96 x:\new\firmsam\mylan\ltrs&rev\74727a.296
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MAY 9 1996
Acyciovir | Mylan Pharmaceuticals Inc.
200 mg Capsuie Morgantown, WV
ANDA 74-727 Submussion Date:
Reviewer: L. Chuang December 7, 1995

Review of a Bioequivalence Studv — (Food Studv)

Introduction: ..

A bioequivalence study was previously conducted by the firm in fasting subjects and was found ta.. ..
be incompiete by the Division of Bioequivalence due to two deficiencies (see letter of 02/06/96 ﬁ'on:'
the Division): It was:alsosrecommended to the-firnr that-a limited food- study-witir a WY
crossover design is be conducted for the approvai of the ANDA. The present submission contains

a food study which was conducted before the receipt of the Division's letter of 02/06/96.

Bioequivaience Study — Limited Food Study

The objec;ve of this study was to compare the bioavailability of Mylan's acyclovir 209 mg capsules
and Burroughs Wellcome's Zovirax® 200 mg capsules under post-prandial conditions.
The effect of food on the absorption of the test formuiation was aiso evaluated.

The clinical study was conducted in the facilities of
.. during the time period of 05/28-06/12/95 bv
The analytical study was conducted at Mylan Pharmaceuticals Inc. in Morgantown, WV during
the time pertod of 06/14-08/22/95 by P.K. Noonan, Ph.D..

The study design was an open-label, randomized. single-dose. 3-way crossover in non-fasting and
fasting maie voiunteers. The protocol and the informed consent form were approved by the
- — institutional Review Board (chaired by . on05/11/95.

Of the 22 subjects recruited. 17 subjects completed all phases of the study. Only the.demographics
of these 17 subjects were reported. They were 19-38 vears old and consisted of 15 white and 2 black

males. The inclusion critenia applied during the screening procedure conducted within 1 week of the
initiation of the study were:

1. male, 18-45 years old, within +10% of ideal bodyv weight according to Metropolitan Life
Insurance Bulletin. 1983 and at least 60 Kg.

non-tobacco-user.

Normai results of physical examination. laboratory evaluations and 12-lead ECG. according

to the Guide for Clinically Relevant Abnormailities, performed within 14 days in the inital
dose of studv medication.

9

i




The exciusion criteria were:

historv of any chronic disease. diug and/or alcohol abuse. or use of anv psychotropic agents.
Acute illness or surgery during the 4 weeks prior to the study

loss of a significant amount of blood or plasma (>450 mL) within 30 days prior to the study.
receipt of an investigational drug within 28 days prior to the study.

Ju L2 LD —

All volunteers were instructed not to take any concurrent medications from 14 days before the study

until the end of the study, and not to take any alcohol- caffeine- or xanthine-containing foods or
beverages, or any vitamins within 48 hours prior to the initial dose of the study medication. They
entered the clinical site in the evening before dosing for a supervised overnight fast before subjectmg- - oada
to one of the following treatments randomly assigned:

Treatmenr A - Test Drug:  Acyclovir capsules, 2 x 200 mg, Mylan Pharmaceuti
#2A005D, potency 98.8%, release date 10/04/94, lot size
capsules, given 30 mimutes after a standard breakfast’

: i R
Treatment B - Reference Drug: Zovirax® capsules, 2 x 200 mg, Burroughs Wellcome
lot #3Z2158, potency 99.6%, expires 01/97, given 30

minutes after a standard breakfast

Treatment C - Test Drug:  Acyclovir capsules, 2 x 200 mg, Mylan Pharmaceutical lot
#2A005D, potency 98.8%, release date 10/04/94, lot size
capsules, given under fasting condition

*= 1 buttered English muffin 1 fried egg, 1 slice of Canadian bacon, 1 slice of American cheese,
1 serving of hashed brown potatoes, 6 ounces of orange juice and 8 ounces of whole milk.

Each treatment was taken with 240 mL of water. Water was not permitted for 2 hours before and
2 hours after dosing. Subjects remained fasted for 5 hours untii standard meals were provided at 5
and 10 hours after dosing and at appropriate time thereafter. Subjects engaged in normal activities
for the first 8 hours after dosing, avoiding both vigorous exertion and compliete rest. There was a 7-
day washout period between treatments.

Blood samples (10 mL each) were collected into heparinized tubes at 0. 0.33, 0.67, 1, 1.33, 1.67, 2,

2.5,3,4.5,6, 8,10, 12. 16. and 24 hours after dosing. Plasma sampies were prepared and stored
at -20°C.

At the conclusion of the studv, on 06/12/95, all subjects had a physicai examination inciuding blood
and urine analvsis.

Analvtical Method -- Not for Release through FOI:

(1]




(O¥)




Resuits:

Of the 22 subjects recruited. 5 failed to report on the evening prior to phase i dosing. The final
clinicai evaluation and clinicai laboratory resuits in all subjects did not show any ciinicaily significant
abnormaiities. Only 1 adverse event was reported: subject #7 experienced stomach pain and diarrhea
headache during phase 3, treatment C.

The plasma samples from 17 subjects were assayed for acyclovir. Among the 867 study samples
analyzed, 13 samples were repeated. none of them had any inital vatue and were repeated due to
outside standard curve range, loss during extraction, poor chromatography or abnormal internal

standard response:- %;- _

The mean plasma concentrations of acyclovir at each sampling point after each treatment and.thm*
mean pharmacokinetic parameters are presented below in-Table 1 and in the-attachead Figures- Q3%

Table 1: Mean (C.V.%) Plasma Acyclovir Concentrations (ng/mi,) at Fach Sampling Time .45
Point and the Mean Pharmacokinetic Parameters (n = 17) T

Time (hour) Mylan - Non-Fasting | Burroughs Wellcome | Mylan - Fasting
(Treatment A) - Non-Fasting (Treatment C)
(Treatment B)

0 0 0 0
0.33 0 0 4328  (32)
- 0.67 2527 (43) | 3788 (a7 5123 (17)
1 126.43  (35) | 16772 (19) | 42615 (9.4
133 292.47 (22 | 35412 (14) | 46235 (15
1.67 451.89  (17) | sz an | 45621 (9.7)
p | 52045 (12) | 60792 (97 | 46116 (10)
2.5 | 62473 (14) | 66496 (62) | 42488 (13)
i | 61087 (638) | 63191 (5.1 | 36756 (14)
L 4 | s1689  (75) | 53477 (a7 . 271.40  (14)
5 | 41840 (3.0) | 42725 (5.4 | 21902 (1)
6 | 30975 (6.6) | 30837 (4.8) 16014 (12)
3 | 17835 (s | 17135 57 10423 (1)




.

10 106.28  (5.1) | 10326 (4.6) | 6613 (9.2)
12 6579 (5.2) | 6845 (5.1 4714 (I®)
16 3279 (5.1) | 3587 (48 | 2093 (6.0)
24 1623 (11) | 1629 (10) | 1853 (7.00
AUC,, 3707 (22) 3865  (15) 2711 (37)
(ng*hr/mlL)
AUC, o 3882 (22) 4036  (15) 2085  (34)
(ng*hr/mi.)
| (ogml) | 72430 (24) 73634 (22) 563.30 (40)
LNAUC,, | '81956 (3625 | 82479 (3819 |78a81 (25619 o
LNAUC, 82418 (3796") 8.2919 (39917 7.9524 (2842")
LNC,__ 6.5528 (701.25%) '6.5777 (718.87) | “6.2630 (540.767)
| T__ (hour) 258 (29) 266  (28) 145  (38)
T, (hour) 638  (25) 622 (22) 977  (29)

* = Geometric mean

Table 2: Ratios of Pharmacokinetic parameters

The ratios of pharmacokinetic parameters among the 3 treatments are presented below:

Parameter | Treatment A / Treatment B Treatment A / Treatment C
Arithmetic ’ Geometric Arithmetic ’ Geometric
Means Ratio | Means Ratio | Means Ratio | Means Ratio

AUC,, 0.96 ‘ 0.95 1.38 | 1.41

AUC, 0.96 ‘ 0.95 1.30 | 1.33

C... 0.98 | 097 129 ' 130

T max 0.97 l -—— 1.78 -—

T, 1.03 | —— 0.65 -

W
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Comments:

1. The test formuiation and the rererence formulation were absorbed at almost the same rate
(mean C,.) and to aimost the same extent (mean AUC,, and mean AUC, ,; under post-
prandial condition.

()

When comparing the test product with and without food. the mean AUC was increased by
30-41%, the mean C,,, was increased by 29-30%, the mean T, was delayed by 1.1 hours
and the T,, was lengthen by 3.4 hours. This seems to be contrary to the labeling statement
that "the influence of food on the absorption of acvciovir was not apparent”.

[99]

Ratios of the means of AUC,,, AUC,, and C,,, for the test product given after food versus
reference product given after food were all within the 0.8-1.2 limit.

4. . The method and resuits of the study are acceptable.

5. The formulation information and dissolution data are the same as subzmtted prevmusly with
the results of bioequivalence study under fasting condition. T
Recommendation:

The non-fasting bioequivalence study conducted by Mylan Pharmaceuricals Inc. on its Acyclovir 200
mg capsule, Lot #2A005D, comparing to Zovirax~ 200 mg capsule. lot #3Z2158, manufactured by
Burroughs Wellcome Co. has been found acceptable by the Division of Bioequivalence. The study
demonstrated that Mylan's acyclovir 200 mg capsule is bioequivalent to the reference product,

Zovirax® 200 mg capsule manufactured by Burroughs Wellcome Co. when administered under non-
fasting condition.

Lin-whei Chuang ’

Division of Bioequivalence

Review Branch I

RD INITIALED YHUANG | /3 /s

FT INITIALED V/ANG , ~ /3/4
_k/__

Concur_ Date: ?/ 2/3¢4

B?w cnan, rh.p
rector, Division of Bioequivalence

cc: ANDA 74-727 (onginal. duplicate), HFD-600 (Hare), HFD-630, HFD-344 (Cviswanathan),
HFD-652 (Huang, Chuang), Drug File. Division File

First Draft LWC 04/13/96 c:\wpfiles\74-727sd.d95
Final Draft LWC 04/26/96 x:\new\firmsam\mylan\ltrs&revi74-727s.d95
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ANDA 74-727

Mylan Pharmaceuticals Inc.
Attention: Patrick K. Noonan, Ph.D.
781 Chestnut Ridge Road

P.O. BOX 4310

Morgantown WV 26504-4310

Dear Sir:

Reference is made to the Abbreviated New Drug Application submitted
on August 10, 1995, for Acyclovir Capsules 200 mg.

The Office acknowledge receipt of your amendment (the results of
non-fasting study) dated December 7, 1995, which will be reviewed
according to Agency policy.

The Office of Generic Drugs has reviewed the bioequivalence data
submitted and the following comments are provided for your
consideration:

1. The time period of medication and diet restrictions listed in
the protocol should be provided. An explanation for the 5
subjects who did not complete the study should also be
provided.

2. Please provide pre-study validation data for the assay
methodology of acyclovir.

3. The information should be provided on the assay methodology
conducted for the dissolution tests and <change the
specification of the dissolution test to "not less thar
dissolved in 30 minutes".

4, A limited food study should be conducted with a three-way
crossover design in at 1least 18 subjects using all six
possible dosing sequences. The three treatments are:

1) test product with food;
2) reference product with food; and
3) test product fasting

For the two non-fasting treatments, the following standard
meal should be used:

one fried egg

one slice of American cheese
one slice of Canadian bacon
one buttered English muffin



one serving of hash brown potatoes
240 mL of whole milk and
180 mL of orange juice

The meal should be completed within 30 minutes, and the dose
given 30 minutes after the meal is begun and taken with 240 mL
- of water.

5. Please be advised that at the time of filing an application
should be essentially complete include both fasting and non-
fasting studies. In the future you may contact the Division
of Bioequivalence during your drug development program for
advice on the required studies.

As described under 21 CFR 314.96 an action which will amend this
application is required. The amendment will be required to
address all of the comments presented in this letter. Should you
have any questions, please call Jason A. Gross, Pharm.D., at (301)
594-2290. In future correspondence regarding this issue, please
include a copy of this letter.

Sincerely yours,

. [ Keith K. Chan, Ph=D.
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation
and Research
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JAN 25 1996
Acyclovir Myian Pharmaceuticais Inc.
200 mg Capsule Morgantown, WV
ANDA 74-727 Submission Date:
Reviewer: L. Chuang August 10, 1995

Review of a Bioequivalence Study and Dissolution Data

Introduction:

Acyclovir is 9-[(2-hydroxyethoxy)methyl]guanine, a synthetic purine
nucleoside with antiviral activity against human herpes viruses,
including herpes simplex types 1 (HSV-1) and 2 (HSV-2), varicella
zoster virus (VCV), Epstein-Barr virus (EBV), and cytomegalovirus
(CMV) . The viral inhibitory activity is highly selective,
involving preferential uptake into virus-infected cells and
requiring a virus-specific thymidine kinase for conversion to the
monophosphate. Subsequent conversion to the triphosphate results
in irreversible binding to DNA polymerase and termination of DNA
replication. Acyclovir 1is indicated for: 1) capsules and
suspension - treatment of initial episodes and management of
recurrent episodes of genital herpes in certain patients; 2)
capsules, tablets, and suspension - acute treatment of herpes
zoster and chicken pox.

'Acyclovir is marketed as Zovirax (Burroughs-Wellcome) 200 mg
capsules (NDA #18-828, 1/25/85), 800 and 400 mg tablets (NDA #20-

089, 4/30/91), and oral suspension 200 mg/5 mL (NDA #19-909,
12/22/89) .

Pharmacokinetics

The oral absorption of acyclovir is slow, variable, and incomplete,
with absolute bicavailability estimated as 15-30% from different
studies involving both normals and patients. Reported values for
Crax @and T.., in healthy subjects after a 200 mg capsule were 0.3 =
0.1 mg/L and 1.5-2.5 hours, respectively. Several studies in
" healthy volunteers have demonstrated dose-dependent absorption: (1)
fraction of the dose recovered unchanged in the urine decreased
over the dosing range of 100-600 mg (13.2% of a 100 mg dose; 12.1%,

200 mg; 7.4%, 400 mg; 6%, 600 mg dose); (2) mean Cu,x was 0.58 mg/L
after a single 600 mg dose and 0.50 mg/L after a single 200 mg
dose; (3) mean AUC after a 600 mg dose given as divided doses

every four hours, was about three times higher than after a single
600 mg dose; and (4) mean AUC from a 400 mg dose given as a
duodenal infusion was about 1.7 times that from tablets, which
suggested capacity-limited absorption. However, the results of
one multiple dose study (200 mg g4h vs. 3 X 200 mg g4h) in
immunocompromised patients suggested that net absorption of




acyclovir is nearly proportional to dose in the 200-600 mg dose
range.

Plasma elimination of acyclovir is biphasic with a beta phase half-
life of 2-3 hours. Renal excretion is <he major route of
elimination with 45-79% of a dose recovered unchanged in the urine.
After an intravenous infusion of a *C tracer dose in patients, 71-
99% of the dose was recovered in the urine. There is only one
significant, inactive metabolite, 9-carboxymethoxymethyl guanine
(CMMG) , which accounts for 8-14% of a dose.

Bicequivalence Study -- Fasting

The objective of this study was to compare, in fasting volunteers,
the biocavailability of Mylan's acyclovir 200 mg capsules and
Burroughs Wellcome's Zovirax® 200 mg capsules following the
administration of a 400 mg dose (2 capsules).

The clinical study was conducted in the facilities of

_ - , during the time period of
02/25-03/05/95 by . The
analytical study was conducted at Mylan Pharmaceuticals Inc. in

Morgantown, WV during the time period of 03/28-04/27/95 by P.K.
Noonan, Ph.D..

The study design was an open-label, randomized, single-dose, 2-way
crossover in fasting male volunteers. The protocol and the
informed consent form were approved by the

- Institutional Review Board (chaired by
on 02/16/95.

Of the 41 subjects recruited, 36 subjects completed both phases of
the study. Only the demography of these 36 subjects were reported.
They were 18-27 ears old and consisted of 24 white and 2 Asian-
Pacific males. The inclusion criteria applied during the screening

procedure conducted within 1 week of the initiation of the study
were:

1. male, 18-45 years old, within +10% <cf ideal body weight
according to Metropolitan Life Insurance Bulletin, 1983.

2 nonsmokers or at least 6 months since cessation of smoking
3. laboratory evaluations within +10% of normal limits (except
clinically irrelevant parameters e.g., cholesterol) which

included blood count, differential and platelets, liver
function tests, kidney function tests, uric acid, cholesterol,

iron, hepatitis B surface antigen, human HIV, urinalysis and
drug screen.

The exclusion criteria were:

9




history or presence of significant disease of any organs.
alcoholism, drug abuse, or hypersensitivity to acyclovir.
abnormal diet during the 4 weeks preceding the study.
donation of more than 450 mL of blood or riasma within 4 weeks
of the study.

5. participation in another clinical trial within 28 days of the
start of the study.

PR

All volunteers were instructed not to take any concurrent
medications and not to take any alcohol- or xanthine-containing
foods or beverages, however, the firm did not specify the time
period of such restrictions. They entered the clinical site in the
evening of 02/24/95 for a supervised overnight fast before
subjecting to one of the following treatments randomly assigned:

Treatment A - Test Drug: Acyclovir capsules, 2 x 200 '
Mylan Pharmaceutical lot #2A00S5D,
potency 98.8%, release date
10/04/94, lot size capsules

Treatment B - Reference Drug: Zovirax® capsules, 2 x 200 mg, - =

Burroughs Wellcome lot #3Z2158,
potency 99.6%, expires 01/97

Each treatment was taken with 240 mL of water. Water was not
permitted for 2 hours before and 4 hours after dosing. Subjects
remained fasted for 5 hours until standard meals were provided at
5 and 10 hours after dosing and at appropriate time thereafter.
Subjects engaged in normal activities for the first 12 hours after
dosing, avoiding both vigorous exertion and complete rest. After

a 7-day washout, on 03/04/95, each subject was crossed over to the
alternative treatment.

Blood samples (10 mL each) were collected into Vacutainers
containing EDTA at -0.5, 0.33, 0.67, 1, 1.33, ¥1.67, 2, 2.5, 3, 4,
5, 6, 8, 10, 12, 16, and 24 hours after dosing. Plasma samples
were prepared and stored at -20°C.

At the conclusion of the study, on 03/05/95, all subjects had a
physical examination including blood and urine analysis.

X




Results:

Thirty-six (36) subjects completed the study without any protocol
deviation. The firm however did not explain why 5 out of the 41



subjects recruited did not complete the study.

Only 1 adverse event was reported; subject #3 experienced headache
during period 1, treatment A.

The results of the physical examination at the conclusion of the
study revealed no changes from the entrance physical examination.

The plasma samples from 36 subjects were assayed for acyclovir.
Among the 1224 study samples analyzed, 20 samples were repeated.
One (1) was repeated due to instrument malfunction and the rest
were repeated because the original results were above the standard
curve range (>1000 ng/mL) .

The mean plasma concentrations of acyclovir at each sampling point
after both treatments and the mean pharmacokinetic parameters are
presented below in Table 1.

Time Mylan Burroughs Wellcome

(hour) (Treatment A) (Treatment B)
0 0 — 0
0.33 42.19 (116) 38.40 (138)
0.67 3169.45 (56) 355.29 (48)
1.00 526.36 (35) l 577.11 (33)
1.33 593.63 (30 | 660.14 (30)
1.67 584.49 (33) l 618.26 (30)
2.00 581.13 {31) 593.51 (33)
2.50 £47.55 (36) 527 .44 (31)
3.00 512.57 (41) 480.02 (36)
4.00 186.59 (45) 389.20 (39)
5.00 298.20 (41) 292.90 (38)
6.00 231.02 (50) l 222.12 (41)
8.00 146.12 (45) 137.31 (45)
10.00 103.04 (46) 94.54 (33)
12.00 68.46 (43) l 70.35 (40)




16.00 42.10 (38) 48.11 (68)
24.00 23.10 (54) 22.46 {(42)
AUC,., 3682.65 (32) 1683.z4 (30)
(ng*hr/mL)
AUCo_; ¢ 3983.11 (30) 3960.329 (28)
(ng*hr/mL)
C..x (ng/mL) 727 .53 (23) 732.76 (26)
LNAUC,.. 8.160632, 3500.40° 8.165650, 3518.01°
LNAUC._; ¢ 8.243612, 3803.25° 8.245343, 3809.84°
LNC... 6.560169, 706.39° 6.558414, 705.15°
T... (hour) 1.7592 (47) 1.5647 (42)
T.,, (hour) 7.7542 (35) 7.5669 (32)

a

Analysis of Variance was performed using SAS GLM procedure.
subject within sequence,
The sequence effect was tested using the

model included sequence,
period as factors.

= geometric mean

The
treatment and

subjects within sequence effect as the error term. The treatment

and period effect were tested against the
error.

The

LS

means
pharmacokinetic parameters,

of

the

non-transformed
ratios of these means and the 90%

(p=0.02-0.04) .

and

residual mean square
Slightly significant period effects were detected for AUC,.,
AUC,-,;, LNAUC,.,, and LNAUC,.- ;.

log-transformed

confidence intervals of test product versus reference product are
presented in Table 2.

Parameter | LS Means LS Means T/R ‘ 90% Confidence
(Test) (Reference) i i Interval

AUCA.. 31682 .65 3683.54 | 1.00 i(0.925; 1.0785)

LNAUC,.. 8.16063 8.16565 0.99° . (0.912; 1.086)
(3500.40%) (3518.01%) !

AUC.... | 13983.11 3960.239 l1.01 ' (0.936; 1.075)

LNAUC,. 8.243612 8.245343 1.00° (0.922; 1.081)
(3803.25%) (3809.84°%)

Con 727.53 732.76 | 0.99 | (0.927; 1.058)




(0.927; 1.081)

LNC. ., 6.560169 6.558414 ' 1.00°
(706.39%) (705.15%)

a = Geometric Mean

b = Ratioc of Geometric Means

comments:

1. The firm did not specify the time period of medication and

diet restrictions in the protocol or explain i'n the result
section why 5 out of the 41 subjects recruited did not
complete the study.

2. The firm did not present any pre-study validation data for the
analytical methodology.

3. The elimination half-lives observed in this study (2.92-14.0-5
hours with mean of 7.66 hours) were longer than those reported
in the literatures (2-3 hours):’

PR RPURE £

4. The formula for the calculat.
presented on page 585 of the submission is incorrect due to
the following two reasons:

S R AR T L oA

a. The firm left out the adding of 1.0:
$ CI = 100 X (1.0 + CI/least square mean of reference)

However, the 90% CIs of all non-transformed data submitted by
the firm were calculated based on this correct formula.

b. The formula is not appropriate for log-transformed data
although the 90% CIs of the log-transformed data
submitted by the firm were calculated based on the
correct formula as following:

CI = 100 X Antilog [Estimate + (Std. Err. of Estimate X t)]

5. Both test and reference drugs produced peak concentrations
between 0.67-4.0 hours with comparable mean T.,, (see Table 1).

The AUCs and C,,,s of both drugs were almost identical (ratios
of T/R=0.99-1.00). The 90% CIs for LNAUC,.., LNAUC,.;.s and
LNC,., of the test drug remained within the 80-125% limit of
the corresponding reference mean values.

Formulation - Not for Releage through FOI: ]

The formulation of the test product was provided by the firm and
presented below:

ion of confidence intervals (CIa) &~ o
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Ingredient mg/tablet (range)
Acyclovir 200.0 (200.0-218.0%)
Pregelatinized Starch ’

Sodium Lauryl Sulfate

Magnesium Stearate/
Sodium Lauryl Sulfate

Total 380.0

*Based upon the potency factor of the acyclovir raw material
**Adjusted to compensate differences in the Acyclovir quantity

Rissolution Teating:

The firm conducted comparative dissolution tests on the test and
reference drugs used in the above bioequivalence study. The
results are presented below in Table 3.

i e
Table 3 - In Vitro Dissolution Testing

Drug (Generic Name): Acyclovir
Dosage Form: Capsule
Dose Strength: 200 mg
ANDA No.: 74-727 )
Firm: Mylan Pharmaceuticals Inc. -
Submission Date: 8/10/95
I. Conditions for Dissolution Testing:

USP XXIII Apparatus: Basket RPM: 100

No. Units Tested: 12

Medium: Distilled Water Volume: %00 mL

Tolerance: NLT (Q) in 30 minutes

-Reference Drug: Zovirax* (Burroughs Wellcome)

Assav Methodology: not given
II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # 2AR00SD Lot # 322158
(Minutes) Strength (mg): 200 Strength (mg): 200

Mean % Range $CV Mean % Range SCV

10 48 24.6 60 27.8
20 96 2.8 92.2 7.1
30 100 2.0 94.1 4.1




comments:

1. The firm did not provide information on the assay methodology
for dissolution tests.

2. The specification for the results of dissolution tests using
the above method for acyclovir tablets is "not less than
dissolved in 30 minutes® according to FDA's "Handbook of Drug
Dissolution Standards". No dissolution method is available in
USP at present. However, the firm's specification was "not
less than s dissolved in 30 minutes".

Genexral cComment:

An acceptable limited food study, using the same batches of test
and reference products as those used in  the acceptable fasting
study, must be conducted as a condition for product approval due to
the following reasons: S

1. The labeling of the reference drug, Zovirax® states that  wpiss
influence of food on the absorption of acyclovir was not
apparent”.

2. Acyclovir is indicated to be administered up to 5 times a day,
it is likely to be taken with food.

Defici C

1. The firm should provide the time period of medication and diet
restrictions in the protocol and explanation for the 5
subjects who did not complete the study.

2. The firm should provide pre-study validation data for the
assay methodology of acyclovir.

3. The firm should provide information on the assay methodology
conducted for the dissolution tests and change the
specification of the dissolution test to "not less than
dissolved in 30 minutes".

4. The firm should conduct a limited food study with a three-way
crossover design in at least 12 subjects using all six
possible dosing sequences. The three treatments are: 1) test
product with food; 2) reference product with food; 3) test
product fasting. For the two non-fasting treatments, the
following standard meal should be used: one fried egg, one
slice of American cheese, one slice of chadian bacon, one
buttered English muffin, one serving of hash brown potatoes,
240 mL of whole milk, and 180 mL of orange juice. The meal

s gl
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should be completed within 30 minutes, and the dose given 30
minutes after the meal is begqun and taken with 240 mL of
water.

Recommendation:

1. The biocequivalence study conducted by Mylan Pharmaceuticals
Inc. on its Acyclovir 200 mg capsule, Lot #2A005D, comparing
to Zovirax® 200 mg capsule, lot #322158, manufactured by
Burroughs Wellcome Co., in fasting volunteers, have been found
incomplete due to deficiencies #1-2.

2. The dissolution tests conducted by Mylan Pharmaceuticals Inc.
on its Acyclovir 200 mg capsule, Lot #2A005D, comparing to
Zovirax® 200 mg capsule, lot #322158, manufactured by
Burroughs Wellcome Co., have been found incomplete by the
Division of Bioequivalence due to deficiency #3. '

3. The - firm should conduct a limited food study as described in
deficiencyi#4.d s _ o

4. In future applications, the report of fasting study and the
limited food study should be submitted at the same time.

The above deficiencies and recommendations should be forwarded to

the firm. .
PRNAerL Y

Lin-whei Chuang

Division of Bioequivalence

Review Branch I

RD INITIALED YHUANG

FT INITIALED YHUANG _ , / 25/94

cc: ANDA 74-727 (original, duplicate), HFD-600 (Hare) , HFD-630,
HFD-344 (Cviswanathan), HFD-652 (Huang, Chuang), Drug File,
Division File

First Draft LWC 12/08/95 c:\wpfiles\74-727sd.895
Final,LWC,01/25/96x:\new\firmsam\mylan\ltrs&rev\74-727sd.895
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